The distribution of stress produced in the interior of an elastic solid by the opening of an internal crack under the action of pressure applied to its surface is considered. The analysis is given for 'Griffith' cracks ( §2) and for circular cracks ( §3), it being assumed in the latter case that the applied pressure varies over the surface of the crack. For both types of crack the case in which the pressure is constant over the entire crack surface is considered in some detail, the stress components being tabulated and the distribution of stress shown graphically. The effect of a crack (of either type) on the stress produced in an elastic body by a uniform tensile stress is considered and the conditions for rupture deduced. The three-dimensional model introduced by Sack thus gives a critical tensile stress differing from the Griffith value (1*1*1) by a factor tt/{2(1 -cr2)*}, and from (1-1-2) by a factor \it.
The distribution of stress in the case in which the applied internal pressure remains constant over the entire surface of the crack is considered in some detail. It is first shown that in this instance the crack, assumed to be originally an infinitely thin crevice, has, after the application of the pressure, the shape of a very flat ellipsoid o f revolution. The components of stress are calculated at various points in the interior of the elastic body, and the results given in a Set of tables which enable the stress components at any point to be obtained by interpolation; the variation of the various stress components in certain planes parallel to the crack is also illustrated graphically. The principal shearing stress is tabulated in a similar fashion and the contours of equal principal shearing stress plotted to show the distribution of stress in the neighbourhood of the crack. (1-4-3)
I t follows im m ediately from these formulae that the principal shearing stress is given by the equation In the three-dimensional case assume that the distribution o f stress in the neigh bourhood of the crack is the same as that produced in a semi-infinite elastic medium when certain conditions are prescribed on its bounding plane.
For a crack of the shape described above there is sym m etry about the 2-axis, so cylindrical co-ordinates r, 6, z m ay be employed; in this co-ordinate system the dis placem ent vector assumes the form ( ur , 0, and the medium is specified com pletely by the stress components crz, crd, rrz, the remaining components being identically zero. B y analogy with equations (3-1-1) it m ay now be assumed that the distribution o f stress in the neighbourhood o f the crack is th e same as that produced in the interior of the semi-infinite elastic solid 2^0 by the boundary conditions If, for example, the applied pressure is given by the power series 3-4. I t was observed above (equations (3-3-3) and (3-3-4)) that as long as the internal applied pressure is constant the crack will be ellipsoidal in shape whatever the radius of the circle over which it is applied. I t is natural then to try to determine whether cracks o f a shape other than ellipsoidal are possible, and if they are to deter mine the distribution o f internal pressure necessary to preserve their shape. This is equivalent to assuming that the value of [%]2=0 is known when < c, but that the function Perhaps the most striking feature of these results is the marked similarity between the variation of the shearing stress and that of the principal shearing stress r in the two-dimensional case (compare figures 1 and 8) . With the values of the stress components given in tables 2-5 the components of principal stress may readily be deduced from the formulae (3-8-2). The numerical value of the principal shearing stress can then be determined from the fact that it is equal to one-half of the algebraic difference between the maximum and the minimum components of the principal stress. The results of such a calculation are embodied in table 6, and the variation of the principal shearing stress in planes parallel to the plane of the crack exhibited graphically in figure 9. In general outline this variation is similar to that of the principal shearing stress in the two-dimen sional case. 
p ( r ) is unknown. One m ight then regard equation (3-2-4) as an integral equation determining p(r) when [w2]2=0 is known. I t is, however

Stress in the neighbourhood o f a crack
